BACKGROUND: Hospital readmissions from skilled nursing facilities (SNFs) are common. Previous research has not examined how assessments of avoidable readmissions differ between hospital and SNF perspectives. OBJECTIVES: To determine the percentage of readmissions from post-acute care that are considered potentially avoidable from hospital and SNF perspectives. DESIGN: Prospective cohort study. SETTING: One academic medical center and 23 SNFs. PARTICIPANTS: We included patients from a quality improvement trial aimed at reducing hospital readmissions among patients discharged to SNFs. We included Medicare patients who were discharged to one of 23 regional SNFs between January 2013 and January 2015, and readmitted to the hospital within 30 days. MEASUREMENTS: Hospital-based physicians and SNFbased staff performed structured root-cause analyses (RCA) on a sample of readmissions from a participating SNF to the index hospital. RCAs reported avoidability and factors contributing to readmissions. RESULTS: The 30-day unplanned readmission rate to the index hospital from SNFs was 14.5% (262 hospital readmissions of 1,808 discharges). Of the readmissions, 120 had RCA from both the hospital and SNF. The percentage of readmissions rated as potentially avoidable was 30.0%
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Key words: hospital readmissions; skilled nursing facility; transitions of care P atients, providers, and payers recognize unnecessary hospital admissions from skilled nursing facilities (SNFs) as a deficit in quality and value. 1 Hospitals discharge an increasing number of patients to SNFs with high rates of readmission. 2, 3 The Office of the Inspector General reported that in 2011 one in five patients continue to be readmitted within 30 days of SNF admission. 4 Medicare patients discharged to SNFs may be especially vulnerable to readmission due to multiple comorbidities, 5 complex acute care needs, and deficits in interfacility communication 6 upon transition between hospitals and SNFs. Previous research on potentially avoidable readmissions (PARs) among SNF patients has largely focused on the most common diagnoses based on administrative data. 7 Studies in which expert panels have reviewed SNF and hospital records have rated 40-68% as potentially avoidable. 8, 9 Other studies using large administrative databases that defined PARs based on a list of diagnoses have found that 23-60% of hospitalizations from SNFs are associated with a condition that can often be managed outside of a hospital. [10] [11] [12] These latter studies are limited because they do not account for many factors that can contribute to decisions to transfer and admit to the hospital. 13, 14 Data from root cause analyses (RCAs) of close to 6000 hospital transfers selected for review by SNF staff during implementation of the Interventions to Reduce Acute Care Transfers (INTERACT) quality improvement program indicate that, in retrospect, SNF staff considered approximately 23% of transfers potentially avoidable. [15] [16] [17] No prior studies have performed RCAs on readmissions among patients discharged to SNFs from the perspective of both hospital and SNF staff. Both perspectives may yield a more complete understanding of PARs and help guide future quality improvement efforts to reduce unnecessary hospital readmissions. 18 In addition, even if both sites agree about the frequency of PARs, the different viewpoints may identify unique opportunities for improvement. Thus, the goal of this study was to evaluate the frequency and factors associated with PARs among Medicare patients discharged to SNFs using structured RCAs performed on the same cases by both hospital physicians and SNF staff.
METHODS

Participants and Setting
We included patients at one tertiary academic medical center, who were part of a quality improvement trial aimed at reducing hospital readmissions among patients discharged to SNFs. We included Medicare patients who were discharged to one of 23 regional SNFs between January 2013 and January 2015 and who were readmitted to the same hospital within 30 days of hospital discharge. To ensure that data were available from both the hospital and SNF perspectives, we excluded patients if they were readmitted to the hospital from a location other than the SNF. In addition, we excluded patients if they were readmitted from the SNF to a different acute care hospital. Finally, we excluded readmissions that occurred after January 2015 (project ended April 2015) due to limited resources for adjudication. The project was recognized by the university's institutional review board as a quality improvement initiative, and informed consent was waived.
The IMPACT-INTERACT Intervention
Improving Post-Acute Care Transfers (IMPACT) is a multicomponent transitional care intervention focused on improving the care transition process from the hospital to SNF. As part of IMPACT, trained transition advocates (nurse-practitioners and registered nurses) assessed geriatric conditions using standardized instruments, provided assistance with advance care planning, and assisted in medication management. In addition, we employed strategies to improve communication between the hospital and SNF, including structured forms and a transition advocateto-SNF nurse telephone call within 24-hours of SNF admission. We trained SNF staff and provided ongoing support to implement the INTERACT quality improvement program. This program included tools designed to improve the identification, evaluation, management, communication, and documentation of acute changes in condition in SNFs. [19] [20] [21] The INTERACT tools and related resources are on a publicly accessible website. 22 
Root-Cause Analyses of Readmissions
We used two structured RCAs to assess 30-day hospital readmissions, one designed for hospital physicians, and the other for SNF staff. Unique structured tools were chosen for the following reasons: (1) There is currently no single tool that assesses hospital readmissions from both the SNF and the hospital staff perspectives; (2) We chose tools that have been used in prior studies to enable direct comparisons with previously published research.
For the hospital-based RCA, 7 physicians (5 hospitalists and 2 geriatricians) used a modified tool from a hospitalbased readmission project, HOspital MEdicine Reengineering Network (HOMERuN) . 23, 24 Physician reviewers had previously been trained with the HOMERuN adjudication guides, including the performance of "test" reviews, weekly discussions of adjudication practices, and the use of a "FAQ" document to address common adjudicator queries. 24 Data sources included (1) all hospital records from the index admission and readmission, (2) an advance care planning screening form, (3) a standardized nurse transition summary, (4) a pharmacist-generated medication management plan, (5) an interview of the patient upon readmission, and (6) the SNF medication administration record. Physicians completed reviews independently and were considered trained when agreement was reached as to the avoidability of the readmission.
For the SNF-based readmission RCA, SNF staff (registered nurses or licensed practical nurses) utilized the INTERACT Quality Improvement (QI) tool. 16, 17 This tool allowed SNF staff to retrospectively review acute care transfers and identify opportunities to reduce the frequency of transfers. The QI tool included factors that contributed to the transfer. The INTERACT QI tool is available online. 22 
PAR Determination
The RCAs included a determination of the potential avoidability of the readmission. Hospital physicians used a 6-point Likert scale (ranging from "no evidence" to "virtually certain evidence"), while SNF staff responded with yes or no responses. For the primary analysis, we determined PARs with a hospital-based rating of 4 (avoidability greater than 50-50, but close call) or greater, and a "yes" answer to the SNF-based rating. In light of the different response options of avoidability of the hospital and SNF, we additionally chose a more stringent hospital avoidability cutoff value of 5 or more as a sensitivity analysis.
Factors Contributing to Avoidable Readmissions
In addition to avoidability, hospital and SNF-based staff indicated factors that contributed to hospital readmissions.
The hospital RCA included factors based upon the HOMERUN readmission tool that mapped to six domains. For each factor, hospital physicians indicated whether there was a more than 50% probability of a specific factor contributing to the readmission. Only one factor was required to count toward a domain, and multiple factors within and across domains could be selected as contributing to each readmission.
SNF-based staff selected any of the factors listed on the INTERACT QI tool that contributed to their determination of avoidability: (1) earlier detection of a sign or symptoms, (2) changes in patient's condition might have been communicated better among SNF staff, (3) the condition might have been managed safely in the SNF with available resources, (4) specific resources were not available to manage the change in condition safely or effectively, (5) patient and family preferences for hospitalization might have been discussed earlier, and (6) advance directives and/or palliative or hospice care might have been put in place earlier. As with the hospital tool, SNF staff could select multiple factors for each readmission. Although there are similar themes between the two tools (e.g., advance care planning), we have not aligned them due to differences in tool language, development, and perspective.
We additionally examined, using chi-square analysis, whether the timing of readmission on a weekend or weekday was related to the avoidability rating from either the hospital or the SNF perspectives.
Health Care Site Where Interventions May Have Been Avoided
Using all of the data sources from the hospital and SNF, hospital physicians indicated the location (acute care hospital, SNF, emergency department, outpatient clinic) where a future intervention may have the greatest impact for preventing each readmission. This was assessed overall for each readmission, and not for each readmission factor.
Statistical Analyses
We used descriptive statistics to summarize demographic and clinical characteristics, including means and standard deviations or medians and interquartile ranges, where appropriate. For the first study aim, we calculated the percentage of cases determined to be potentially avoidable from the hospital-based and the SNF-based RCAs. Next, we compared hospital and SNF-based assessments by calculating the frequency of one of four assessment pairings: hospital avoidable-SNF avoidable; hospital avoidable-SNF not avoidable; hospital not avoidable-SNF avoidable; and hospital not avoidable-SNF not avoidable. We also calculated a Cohen's Kappa statistic as an additional test of agreement. Next, we calculated the frequency of the factors associated with readmissions and the specific sites of care considered as the most promising location for future readmission reduction interventions. We performed all analyses with SPSS Statistical Package (IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY).
RESULTS
Sample
Among 1,808 hospital discharges included in the IMPACT-INTERACT intervention, 262 (14.5%) experienced a 30-day unplanned hospital visit from the SNF. Of these, 204 were inpatient readmissions and the remaining were emergency room visits (N = 45) and observations stays (N = 13). Finally, 181 of the inpatient readmissions occurred through January of 2015. Of these, we performed RCAs for 134 (74%) eligible inpatient readmissions. The most common reason for missing paired adjudications was a missing SNF RCA tool completion, N = 24 (13.3%), whereas there was no hospital adjudication for 14 cases (7.7%). The remaining nine patients (5.0%) did not receive the IMPACT-INTERACT intervention, and therefore adjudications were not performed. The characteristics of the sample are shown in Table 1 . This sample was similar to the remaining 47 inpatient readmissions without RCA data except that missing patients were less likely to have a DNR status. 
Hospital and SNF-Based Avoidability Data
Hospital avoidability data were available for all 134 patients, whereas SNF-based avoidability assessments were available for 89.6% of these patients (N = 120). Patients with missing SNF avoidability ratings were more likely to be female, but were otherwise similar across characteristics shown in Table 1 . 
Factors Contributing to Hospital Readmission
Among the 134 hospital-based ratings, 42 (31.3%) were determined to be avoidable. Hospital physicians identified diagnostic and therapeutic problems as the most common domain contributing to the readmission (N = 21, 50%) ( Table 3) . Among these 21 patients, 7 and 16 of them were assessed to have a missed diagnosis or inadequate treatment of a medical condition during the index hospitalization, respectively. The latter was the most common single factor identified as contributing to readmissions. Among the 120 SNF-based RCAs, 16 (13.3%) of the readmissions were determined to be avoidable. SNF staff identified improved management of a change in condition using existing resources (N = 6, 37.5%), improved communication (N = 5, 31.3%) and earlier advance care planning (N = 4, 25.0%) as areas for improvement in avoiding readmissions (Table 4) . Even when there was agreement on the ratings of avoidability, the factors identified as contributing to the readmissions often differed between hospital and SNF reviewers.
The timing of hospital readmission, weekend vs. weekday, was not related to avoidability ratings for either the hospital (P = .16) or the SNF (P = .54).
Healthcare Site That May Have Prevented Readmission
Among the 42 readmissions identified as avoidable by hospital physicians, the hospital and the SNF were cited as the primary site of prevention in 64.3% (N = 27) and 35.7% (N = 15) cases, respectively.
DISCUSSION
Several studies have reported estimates of the proportion of hospitalizations of SNF patients that are potentially avoidable using varying definitions. [7] [8] [9] [10] [11] [12] [15] [16] [17] [24] [25] [26] The data presented in this study are the first to examine detailed RCA findings on readmissions for SNF patients from the perspectives of both hospital and SNF staff. The findings have important implications for improving transitions of care, strategies to reduce PARs from SNFs, and health policy as Medicare shifts reimbursement from fee-for-service to value-based strategies.
Over one-third (35%) of the 120 readmissions reviewed were determined to be PARs by the hospital, SNF, or both. This is lower than the rate reported in prior studies that involved detailed record reviews by expert clinicians of all hospitalizations as opposed to just readmissions (40-68%). 8, 9 However, it is considerably higher than hospitalizations determined to be potentially avoidable in two prior studies in which SNF staff used the INTERACT QI tool to review approximately 6,000 hospital transfers while implementing INTERACT (23-24%). [15] [16] [17] The difference from previous studies in the SNF setting would have been even greater, but the percent of readmissions rated as avoidable by SNF staff in the current study was substantially lower (13%) than in prior studies. This may have been due to the fact that prior studies focused on all-cause admissions, not just readmissions; differing SNF cultures and INTERACT implementation processes; and/or differences in the patient populations. In addition, ratings were performed in the context of a trial that spanned the continuum of care intended to reduce readmissions.
From the hospital perspective, the factors are diverse. Diagnostic errors, decisions regarding the need for readmission, and deficits in advance care planning were areas of concern. Interestingly, diagnostic and treatment errors were cited as the most common hospital-based factor leading to subsequent avoidable readmission. This includes both misdiagnosis and incomplete treatment of an ongoing Hospital test results were not followed up on appropriately 1 (2.4) SNF = skilled nursing facility. *More than one domain and more than one factor per domain could be identified for a potentially avoidable readmission. medical condition. This finding substantiates concerns voiced by quality and safety experts regarding the importance of diagnostic accuracy in the delivery of safe medical care. 27, 28 Improving diagnosis will depend upon improvements in the measurement of diagnostic errors and systematic efforts to overcome misdiagnosis. 29 Previously developed discharge checklists have not included prompts to consider accurate diagnosis and treatment. 30 RCAs on readmissions can serve as an important first step to recognize common diagnostic errors and provide feedback. Additional strategies may include decision-support algorithms and additional independent reviews of test results and treatments at the time of discharge.
From the SNF perspective, the factors identified as contributing to hospital readmission are also diverse. Similar to previous research, 8, 9, [15] [16] [17] common factors cited include recognition that the condition could have been detected earlier and/or could have been managed safely in the SNF and earlier advance care planning discussions with patients and families about preferences for care. Interestingly, communication deficits between the hospital and SNF were infrequently cited as readmission factors; however, this may be related to the increased focus on hospital-to-SNF communication as part of the IMPACT-INTERACT intervention. The breadth of readmissionrelated factors supports previous research and suggests that the most effective readmission reduction efforts are highintensity and multicomponent in nature, including interventions prior to, bridging, and following discharge. [31] [32] [33] Although most of this research has focused on discharges to home, it is likely that collaborative approaches that begin in the hospital and span the care transition from hospital to SNF will be required for populations discharged to SNF. 34 Hospitals and SNFs often disagreed upon the avoidability of a readmission. In fact, the Kappa value of 0.245 demonstrated only fair agreement. Similar levels of agreement were found by Herzig et al. when readmissions were compared from the inpatient versus the primary care perspective. 35 Importantly, this may not reflect that either the hospital or the SNF reviewers were unreliable, but rather demonstrate the complementary nature of the RCA information obtained by both hospital and SNF staff for the same patients and hospitalization events. Each of the review tools was independently developed. This approach is limited in that both tools, thus, cannot be directly compared with each other. However, a strength of this approach is that each method yields information about the readmission from a unique lens that may be missed with a single perspective. The information gained from the two methods demonstrates the multifactorial nature of the factors underlying hospital readmissions. In addition, even when there was agreement that an admission was avoidable, the domains and factors identified by hospital and SNF RCAs were often different.
The data suggest at least three strategies to reduce PARs from SNFs. These strategies will be essential as hospitals develop networks of SNFs to participate in bundled payment initiatives, accountable care organizations, and other evolving federal and state programs. 1, 36, 37 A first strategy is to encourage hospitals and their local SNFs to conduct joint RCAs on hospital readmissions and discuss the results as a component of quality improvement activities. Our study demonstrates that these two perspectives are complementary, and that unique views of avoidability and factors associated with PARs will help identify strategies that might not have been otherwise identified by unilateral RCAs. In addition, for avoidable readmissions, both healthcare settings were frequently identified as targets for quality improvement.
Increasing access to high-quality transitional clinical care is a second strategy that will enhance SNF capabilities to evaluate and manage acute changes in condition. This can be accomplished in a number of ways. For example, a subacute service associated with an academic medical center has been recently described. 38 In addition, some hospitals are using hospitalists to provide care in their partner SNFs. Further, the use of teams of physicians and nurse practitioners (or physician assistants) has consistently been associated with reductions in hospitalizations. [39] [40] [41] Evidence also suggests that physicians and nurse practitioners who spend a majority of their time in SNFs are associated with lower readmission rates. 42 Combining an enhanced transitional care and SNF clinician workforce and tools such as those in the INTERACT Program with telemedicine 43 may be an especially effective strategy to reduce PARs and should be studied.
A final strategy to reduce PARs emerges from the RCA data-enhancing advance care planning. This is consistent with previous studies, in which more timely advance care planning and discussions about the risks and benefits of hospital transfer have been a common factor identified underlying potentially avoidable hospitalizations. 8, 9, [15] [16] [17] Readmissions commonly involve uncomfortable, expensive, and futile care for patients with end-stage illness. 44 While these decisions to limit hospital care are complicated, they are often made, 45 and advance care planning has been shown to be effective in improving care in SNFs in a randomized trial. 46 Many educational and documentation tools are available that can assist patients, families, and clinicians in implementing better advance care planning and making informed decisions about rehospitalization versus palliative care options. [47] [48] [49] Several limitations should be noted when interpreting these findings. First, the data are derived from one university medical center and 23 area SNFs, and therefore may not be generalizable to other hospitals throughout the United States. Importantly, these admissions occurred within the context of a quality improvement effort aimed at reducing readmissions, and may underrepresented the frequency and avoidability of readmissions. Second, only readmissions directly from SNFs were analyzed, even though patients were at risk for 30-day readmissions if they were discharged from the SNF before the 30-day risk period ended. Third, although we queried from a substantial list of well-established readmission factors that have been previously applied in readmission preventability research, 9,24 the list may not be comprehensive and could have led to different conclusions had reviewers alternatively provided free text responses. In addition, although our review process is comprehensive, we cannot discount the possibility of bias from the subjective nature of rating avoidability, the retrospective review process, and the lack of hospital provider interview data. However, we tried to limit the potential for bias through extensive training of reviewers and choosing a higher threshold for avoidability in sensitivity analyses. Fourth, a relatively small number of cases were available that were rated as PARs by the SNFs. Although they may have rated these cases differently than SNFs in other studies, the factors identified were similar prior studies. Finally, inter-rater agreement was not monitored after initial training of the hospital physicians and SNF nurses even though all judgments of avoidability were supported by specific documentation.
Despite these limitations, the findings have important implications for improving care transitions, reducing PARs, and informing health policy. The data strongly support the need for joint accountability and collaboration in future readmission reduction efforts between hospitals and their SNF partners.
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